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Tevatron parameters 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Beam energy  0.98 TeV 

Circumference  6.28 km 

Number of bunches  36 (3x12) 

Number of head‐on IPs  2 

Number of long‐range IPs  70 

Np  2.9×1011 

Na  0.8×1011 

Ini6al normalized transverse 
emiXance 

εp=20 µm 

εa=8 µm 

Ini6al momentum spread  1.2×10‐4 

Bunch length (σ)  50 cm 

Beta‐func6on at IP  0.3 m 



Tevatron beam‐beam parameter 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Tev. Luminosity Evolu6on and Integral 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€ 

Usually, Tev. luminosity is well described by L = L0 /(1+ t /τ L )

€ 

We use I = Ldt∫ ≅ τ LL0 ln(1+ T /τ L ) to characterize machine performance



Luminosity evolu6on model (V.Lebedev) 

10/19/2010  6 RHIC APEX2010, A.Valishev 

Numerical solu6on of system of equa6ons 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Luminosity evolu6on model example. 
Tevatron store 6950 L0=3.5x1032 cm‐2s‐1 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Numerical solu6on of system of equa6ons 



Chroma6c β‐func6on (dβ/β)/(dp/p) 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A.Valishev et al., PAC’07 FRPMS015 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Effect of β‐func6on chroma6city correc6on on 
Luminosity Integral 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RHIC luminosity evolu6on model 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Ini6al parameters from Store 9989 (2008, 100GeV) 



RHIC luminosity evolu6on model 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RHIC luminosity evolu6on model 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Summary / Todo list 

1.  RHIC luminosity model can provide quan6ta6ve informa6on on 
the beam‐beam effect 
–  Need direct comparison with logged store data 
–  Analyze many stores/many bunches. Best if analysis is running online 

2.  To be included into numerical simula6ons 
–  Beam and machine parameters for a chosen store analyzed with lumi. 

Model 
–  Realis6c ladce, including β* chroma6city, dispersion at the IPs 

3.  Based on 1 and 2 develop a program of beam studies for 
benchmarking with simula6ons (tenta6vely January 2011) 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